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( [November 21, 1952] DISCUSSION: RESPIRATORY INFECTIONS IN CHILDHOOD Dr. T. Anderson, Reader in Infectious Diseases, University of Glasgow.
A Study ofFamily Contacts In 1943 it was pointed out that the effect of sulphonamides upon the mortality from pneumonia had been most striking in the middle-age groups but that in those in the first year of life and those over 45 years the effect had been less obvious. Table I shows the statistics for Glasgow during the 
(0-2) (21) (0-5) The figures in brackets are registered case-rates or death-rates per 1,000 infants 0-I year.
last thirty years for the age group 0-1 year in regard to pneumonia, measles and pertussis. The agespecific death-rates for these diseases show that up to the four-year period 1940-43 there was little change apparent in the death-rate for pneumonia. In the two succeeding periods, however, a very marked reduction has taken place, so that the rate for the last period is about one-quarter to onefifth of that previously prevailing. Comparison with measles and pertussis shows that the mortality from these diseases has followed a similar pattern to that for pneumonia, although here the reduction is more uniform from the beginning of the period. The pattern of the curves, the slower response of pneumonia to the effect of chemotherapy and the fact that a reduction in mortality from pertussis has been continuous throughout the thirty years, seem to raise the question of how much of the observed reduction in mortality is due to factors other than chemotherapy.
The following study of the background of cases of pneumonia in the age group 0-2 years was made during the winter of 1950-51. During the period of the study 77 children were admitted to the ward. From these children, typable pneumococci were isolated from 43 (56%). The presence of pneumonia was confirmed clinically and/or radiologically in 46 (60 %); in a further 10 the diagnosis was severe bronchitis or bronchiolitis; while in the remaining 21 the lungs were not heavily involved and the infection was confined to the upper respiratory tract.
From this group of 77 children, 245 contacts were examined. The examination of these contacts for the presence of typable pneumococci gave the results shown in Table II . The results obtained in this group of pneumonia contacts may be compared with a different population which was examined during the same period of time. This second group was chosen because of the occurrence of a birth in the family. Only the result of the first visit to the'home is recorded for a random sample of these families, so that the results are comparable. It will be observed that for all age groups the carrier rate in the pneumonia contacts is higher than for the baby contacts. The differences are formally significant only over the age of 16 years. The next step was to find out if the family carried the same type as the patient. This aspect was complicated by the fact that the types isolated from the affected babies were those commonly present in healthy persons. Thus, from the babies the commonest types isolated were: 23, 6, 19, 21 and 4; while from the contacts the types isolated most frequently were: 23, 6, 10, 7, 33, 18, 21, 22 and 29. It was, therefore, decided to concentrate upon the types 1, 2, 5 and 7 which are less frequently isolated from normal persons, are usually credited with greater invasiveness and have been designated the "epidemic" types. There were 8 su_h cases in the series of 77 babies-type 1 (4), type 2 (1), type 5 (1) and type 7 (2). The results of the examination of the contacts of these babies is shown in Table III in which the figures are also included of a study made of the contacts of 10 adult pneumonias from whom types 1 or 2 were isolated. In both series the results are clearly disappointing. It would thus seem that although the home contacts of baby pneumonia patients, more especially those o.ver the age iof 16 years, iow. a high pneumococcal.carrier rate, this is largely composed of heterologous types similar tQ thosafound in a random sample of the population.
Attention may now be directed to the occurrence of respiratory infection in the pneumonia contacts. The relevant figures are shown in Table IV . For comparison the contacts of the newborn babies have been used and a random selection of the results of the first visit to the home is given. It will be observed that there was, in the pneumonia contacts, a high incidence of respiratory infection.
Thus, in the pre-school and school population 20 out of the total of 93 had been affected; and in those over 15 years there was a history of such illnesses in 40 out of 152. This apparent difference with age is not formally significant. The comparison with the control series, however, suggests that there is a significant difference. When age is discounted the rates in the pneumonia contacts and baby contacts are 24 5 % and 10 1 %I respectively. Thus three features emerge from this study of contacts of acute respiratory infection in childhood. First. the pneumococcal carriage rate is higher in the older age groups; second, the higher carrier rate is not due to an obvious increase in carriage of the homologous type; and, third, the incidence of non-pneumonic acute respiratory disease is much higher.
These findings might support a view that an important precedent factor in the causation of respiratory infection and pneumonia in the first year of life is a family outbreak of infection similar to the common cold. The effect of this respiratory infection may be to extend the colonization by pneumococci of the respiratory tract of the older members of the household, so that the child is exposed to an increased dose of organisms.
Dr. J. B. Landsman, Lecturer in Infectious Diseases, UJniversity of Glasgow.
A Study of the Pneumococcal Carriage in Infancy
The study reported was carried out during 1950 and concerned 99 infants examined repeatedly in their homes from birth up to a 'naximum of one year, with a view to determining whether the appearance of pneumococci was associated with respiratory symptoms. All the visits-a total of 920-were paid by one fully trained nursing sister, to whom notification was made of a birth conducted by a midwife within certain districts of Glasgow. Pernasal and throat swabs were obtained from mother and baby within one and a half to forty-eight hours of birth and from other members of the family present at the first visit. Subsequent visits were paid weekly, then fortnightly and later monthly, at which swabs were taken only from the mother and baby or from others not previously examined. At all visits attention was paid to a history of respiratory infection in any member of the family. Bacteriological examination of the swabs was directed to the identification and typing of pneumococci by culture on blood-agar and gentian violet blood-agar plates, and subsequently by the use of capsule tests, optochin sensitivity and, if necessary, mouse inoculation.
Pneumococcal carriage was assessed by weeks of age and in, regard to the presence of respiratory symptoms. Since these results were obtained from repeated visits to the same infants, it was difficult to express them in the form of "rates". They were presented on the basis that each infant was "new" at each visit; i;e. that a sample of babies aged 4 weeks, 8 weeks, 3 months, &c., was examined, to a total of 920, although, in fact, only 99 babies were studied.
Of these 99 infants 62 (62'6 %) carried a pneumococcus at some time during the period of observation, which for the series ranged from birth to a maximum of 47 weeks (1-21 visits). The carrier rate among the babies' "contacts" (principally their mothers) was 36-1 % and it therefore seems that in the young age group the carrier rate tends to be higher. Pneumococci were isolated from the infants at 273 of the total of 920 visits (29 7%). The carrier rate at the first week of age was 15-2% and this rose to 30% at the third week, thereafter remaining fairly constantly between 35 and 40% (see Table I ). Inall, 308 pneumococcal types were isolated, including 33 of the available 46 types. The types most frequently encountered among the infants were 19, 6, 23, 11, 14 and 10, and among the contacts these same types were found most often but in slightly different order, namely, 6, 19, 23, 1 1, 1O and 14. There was no suggestion that a particular type or types had an association with the age or sex of the infant, or with the season of the year. The appearance of the "epidemic" types-1, 2, 5 and 7-and type 3, often associated with severe infections, was noted. Type 1 was not found in any of the infants although it was isolated from some of their contacts. Types 2 and 3 were each isolated from 3 babies and types 5 and 7 were each found in one baby. A study of the histories of these 8 infants failed to show that the appearance of the epidemic types was in any way connected with respiratory infection.
Attention was paid to respiratory symptoms occurring in the infants; 235 such "incidents" were noted and of these the majority were mild upper respiratory infections. 70 of the 99 infants suffered from respiratory symptoms and in 11 of them (producing 13 incidents) the symptoms were of sufficient severity to be considered by the general practitioner in attendance as cases of croup, bronchitis or pneumonia. Only 2 of the infants were admitted to hospital although in neither of these were the symptoms unusually severe. Scrutiny of the bacteriological results in these 11 infants did not suggest that the illness resulted from the acquisition of a new pneumococcal type.
Considering the pneumococcal carriage in those infants who suffered a respiratory "incident" and in those who remained well, it was found that the carrier rate appeared higher in those with "incidents" (40 % as compared with 30 %). Because of the fact Cf replication of visits, these results do not lend themselves to statistical treatment. It is suggested, however, that the difference in these two groups is significant.
It might be argued, therefore, that the presence of an infection such as the common cold produces local changes which favour multiplication of the pneumococcus, so that the examiner has an increased chance of identifying the carrier.
Certain factors have been assumed as contributing to the occurrence of pneumonia in infancy and among these are overcrowding and undernutrition. In the presence of these and the lowering of resistance which undernutrition may encourage, it has been suggested that the pneumococci commonly present in adults and older children when transferred to the infants have been enabled to invade and produce illness. Yet here we have been dealing with infants born into homes which in many cases were very far fromn satisfactory in every way. Overcrowding and lack of care were manifest and there is no doubt that the pneumococci were present, yet only 13 instances of obvious respiratory distress occurred and only 2 infants reached hospital. Neither was seriously ill when seen on admission and there were no deaths.
We would suggest, then, that an unknown factor-possibly viral in nature-is the principal contributory agent in the production of infant pneumonias. Between March 17 and October 10, 1952, 2,217 pairs of pernasal and throat swabs were taken from 50 families-79 pairs from 9 children aged 0-1 year, 617 pairs from 72 children aged 1-5 years 695 pairs from 79 children over 5, 485 pairs fron 50 mothers and 341 pairs from 50 fathers 10 children are represented twice as their first or fifth birthdays necessitated their being transferred to the next age group. These are the totals on which all the results are based except in the case of the capsulated hrmophili, and findings are given as the percentages of the total swabs examined in each age group.
Coagulase-positive staphylococci.-From pairs of swabs taken from the iinder-l group the recovery rate was 24%, from pairs taken from the 1-5 group the recovery rate was 31 %, from those taken from the over-5 group the rate was 48 %, while from the mothers the rate was 43 % and from the fathers 33%.
Thus the school-age childrenshowed the higesst recovery rate, and it will be noted that the maternal rate was almost as high. This high rate may be related to a greater opportunity for cross infection in the school environment, and the mothers, in turn, may be more liable than the fathers to pick up staphylococci from their children. These figures are roughly parallel with, Cunliffe's (1949) findings on the camrer rates of coagulase-positive staphylococci in the anterior nares in similar age groups.
Pneumococci.-In the case of pneumococci the highest recovery rates were from swabs taken from the younger children-38% from the under-1 group and 40% from the 1-5 group-while the rate for the over-5 group was 26%, and for the mothers and fathers 16% and 17% respectively. Hwmolytic streptococci.-Here the rates were almost the same for all groups-I0 % for the under-l group, 13 % for the 1-5 group, 14% for the over-5 group arid 12 % for both mothers and fathers. Capsulated hwmophili.-The recovery rates were 3% for the children and 3% for the adults.
(These results were based only on 417 pairs of swabs from the children and 260 pairs from the adults, as a full set of Pittman antisera was not available until August.)
We thought it would be interesting to see if the recovery rates for pneumococci and himolytic streptococci varied from swabs taken during respiratory infection and from swabs taken when individuals were well. (For the purpose of this paper the term 'frespiratory infection" means any infection of the upper, middle or lower respiratory tract.) Considering pneumococci, in all age groups a higher proportion of swabs taken during infection grew pneumococci than did those taken when no infection was prese:t. However, when haemolyticstreptococci were considered it wax found that there was little difference between the two rates in all groups. Indeed, in the children aged 1-5 and in the adults, a higher proportion of swabs taken when no infection was present grew streptococci.
Distribution of coagulase-positive staphylococci and ofpneumococci between the nose and throat.-In all groups, staphylococci were grown only from the pernasal swabs about twice as often as they won grown from both peruasal and throat swabs. There were few occasions when staphylococci
